An aerobic, Gram-stain-negative, rod-shaped and non-motile bacterium, JS14SB-1 T , was isolated from the surface freshwater of the Jiulong River, PR China. Strain JS14SB-1 T grew
gold standard for delineation of bacterial species. The major fatty acids were identified as iso-C 15 : 0 and iso-C 17 : 0 3-OH. The polar lipids were phosphatidylethanolamine, glycolipid, aminolipid, several unidentified phospholipids and lipids. The predominant menaquinone was MK-6. The G+C content of the genomic DNA was 33.8 mol%. Based on the phenotypic, phylogenetic and chemotaxonomic distinctiveness, strain JS14SB-1 T is considered to represent a novel species of the genus Kordia, for which the name Kordia zhangzhouensis sp. nov. is proposed; the type strain is JS14SB-1 T (5MCCC 1A00726 T 5KCTC 42140 T ).
To investigate the bacterial diversity of the Jiulong River Estuary (Fujian, PR China) in the marine environment, a number of strains were recovered, including a type strain of a species with a validly published name, Pseudobowmanella zhangzhouensis JS7-9 T (Du et al., 2015) . In the present study, an orange-yellow bacterium, designated JS14SB-1 T , was characterized taxonomically. 16S rRNA gene sequence analysis indicated that strain JS14SB-1 T was affiliated to the genus Kordia. The genus Kordia was proposed by Sohn et al. (2004) and at the time of writing contains five species with validly published names. Four of the type strains of species in this genus were isolated from marine environments, including Kordia antarctica, Kordia periserrulae, Kordia aquimaris and Kordia algicida (Baek et al., 2013; Choi et al., 2011; Hameed et al., 2013; Sohn et al., 2004) . However, the only type strain recovered from the place where the ocean and a freshwater spring meet was Kordia jejudonensis SSK3-3 T . In the present study, strain JS14SB-1 T was described as a representative of a novel species of the genus Kordia based on a polyphasic approach.
Surface water was sampled from the Jiulong River (24.348 N 117.328 E) in Nanjing County (Fujian, PR China) in June 2013. In order to assess the ability of freshwater bacteria to survive in the marine environment, an in situ incubation experiment was set up by transferring freshwater into an enrichment-barrel and then incubating it in estuarine seawater. A portion of 390 ml surface water was added to the enrichment-barrel for enrichment in situ in the coastal seawater of the Xiamen Island environment and incubated at 20-30 8C for 7 days, and then streaked onto R 2 A (BD) agar plates. R 2 A medium was prepared using filtered (20 mm filter membrane; Millipore) and aged seawater (2.7 %, w/v, NaCl). After incubation at 28 8C for 7 days under aerobic conditions, a colony designated JS14SB-1 T was isolated and purified. For morphological and biochemical characterization, strain JS14SB-1 T was cultivated on marine agar 2216 plates (MA; BD Difco). Taxonomic investigations were carried out according to published guidelines (Bernardet et al., These authors contributed equally to this work.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of JS14SB-1 T is KP704352. The GenBank/EMBL/DDBJ accession numbers for the draft genome sequences of JS14SB-1 T and SSK3-3 T are LBMH00000000 and LBMG00000000, respectively. 
2002
; Tindall et al., 2010) . K. jejudonensis SSK3-3 T from the Korean Collection for Type Cultures (KCTC) was used as a reference strain. Unless otherwise specified, all strains were cultured on MA at 28 8C.
Genomic DNA was prepared according to the method of Ausubel et al. (1992) and the 16S rRNA gene was amplified using previously described primers (Liu & Shao, 2005) . It was aligned with all bacterial sequences available in the EzTaxon-e database (Kim et al., 2012) . Phylogenetic trees, based on 16S rRNA gene sequences, were reconstructed using MEGA version 5.05 (Tamura et al., 2011) with distance options according to the Kimura two-parameter model and clustering with the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimumevolution (Rzhetsky & Nei, 1992) methods, supported using bootstrap values based on 1000 replications.
A nearly complete 16S rRNA gene sequence of strain JS14SB-1 T was determined (1488 bp). The 16S rRNA gene sequence analysis revealed that strain JS14SB-1 T shared the highest sequence similarity (97.1 %) with K. jejudonensis SSK3-3 T , and low similarities (,96.1 %) with other type strains of species within the genus Kordia. Given several species delimitation thresholds of 16S rRNA gene sequence similarities, such as 98.65 % (Kim et al., 2014) T formed an independent branch in the neighbour-joining tree (Fig. 1) . Similar topologies were retrieved in the minimum-evolution tree (Fig. S1 , available in the online Supplementary Material) and the maximum-likelihood tree (Fig. S2 ).
Cell morphology, size and flagella were determined using transmission electron microscopy (TEM-1230; JEOL) after growth on MA for 24 h and staining with 1 % (w/v) phosphotungstic acid (Tindall et al., 2007) . Motility was observed by using the method described by Gerhardt et al. (1994) .
Tests for Gram-staining; the detection of catalase, oxidase and lipase (Tween 80) activities; the hydrolysis of DNA, skimmed milk, starch and casein; and the temperature, pH and NaCl ranges for growth were performed according to previously described methods (Lai et al., 2009) . Anaerobic growth was examined on MA supplemented with 0.1 % (w/v) ammonium nitrate incubated in an anaerobic jar with the Anoxomat Mark II Anaerobic System (Mart Microbiology). Cells of strain JS14SB-1 are Gram-reaction-negative, nonmotile, strictly aerobic, rod-shaped, 0.4-0.8 mm wide, 1.9-3.2 mm long (Supplementary Fig. S3 ). The physiological and biochemical characteristics are given in Table 1 and the species description.
Other biochemical tests were carried out using API 20E, API 20NE and API ZYM strips according to the manufacturer's instructions (bioMérieux), with the modification of adjusting the NaCl concentration to 3.0 % (w/v) in all tests. The type strain K. jejudonensis SSK3-3 T was tested for catalase, oxidase and in the API test under the same conditions. The carbon source utilization of strain JS14SB-1 T was tested using a Biolog GN2 MicroPlate following the manufacturer's instructions, and then compared with those of other recognized type strains of species within the genus Kordia in addition to the two type strains K. antarctica IMCC3317 T and K. jejudonensis SSK3-3 T (no available data in the related references). As indicated in Table S1 , clearly differential carbon source utilization was found between strain JS14SB-1 T and other type strains. To the best of our knowledge, the differences may result from the different niches from where these strains were isolated, as well as culture conditions. These results are given in Tables 1 and S1 and in the species description.
The whole cells of strain JS14SB-1 T and K. jejudonensis SSK3-3 T grown on MA medium at 28 8C for 48 h were extracted, saponified and methylated using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0B). The fatty acids were analysed by gas chromatography (model 6850; Agilent Technologies) and identified using the (Sasser, 1990) . The results for the two strains are shown in Table S2 . The predominant fatty acids (.10 %) of strain JS14SB-1 T were iso-C 15 : 0 (23.4 %) and iso-C 17 : 0 3-OH (15.9 %). Although most of the fatty acids detected were present in K. jejudonensis SSK3-3 T , there were some differences in the ratios (Table S2 ).
TSBA6.0 database of the Microbial Identification System
The major respiratory quinone of strain JS14SB-1 T was determined to be menaquinone 6 (MK-6) by HPLC, according to a previously reported method (Collins, 1985) ; this is in accordance with the other members of the genus Kordia. Polar lipids were extracted using a chloroform/methanol system and analysed using one-and two-dimensional TLC (Kates et al., 1972) . Merck silica gel 60 F 254 aluminium-backed thin-layer plates were used in two-dimensional TLC analysis, with chloroform/methanol/water (65 : 25 : 4, by vol.) as the first solvent followed by a second solvent of chloroform/methanol/acetic acid/water (85 : 12 : 15 : 4, by vol.). As illustrated in Fig. S4 , the polar lipids of strain JS14SB-1 T comprised phosphatidylethanolamine, an unidentified glycolipid, an unidentified aminolipid, several unidentified phospholipids and lipids, similarly to other species within the genus Kordia (Hameed et al., 2013; Park et al., 2014) .
The draft genome sequences of strain JS14SB-1 T and K. jejudonensis SSK3-3 T were determined by Shanghai Majorbio Bio-pharm Technology (Shanghai, PR China) using Solexa paired-end (500 bp library) sequencing technology, and then deposited in GenBank with, respectively, accession numbers of LBMH00000000 and LBMG00000000. The genomic DNA G+C content of strain JS14SB-1 T was 33.8 mol%, according to the draft genome sequence, which was similar to that of K. jejudonensis SSK3-3 T (34.0 mol%). The digital DNA-DNA hybridization (dDDH) value was calculated using the genome-to-genome distance calculator (GGDC 2.0) (Meier-Kolthoff et al., 2013b) . The dDDH value between strain JS14SB-1 T and K. jejudonensis SSK3-3 T was 20.70¡2.33 %, which was below the standard criteria (70 %) for delineation of bacterial species (Thompson et al., 2013; Wayne et al., 1987) , suggesting that strain JS14SB-1 T represents a novel species of the genus Kordia. (Hameed et al., 2013) . The tests for hydrolysis of DNA, casein, starch and Tween 80, the pH, temperature and NaCl range for growth, the API 20E, 20NE and ZYM strips and the genomic DNA G+C content were determined for strain JS14SB-1 T and for K. jejudonensis SSK3-3 T in the present study. Other data for the reference strains were taken from their original descriptions. All strains were rod-shaped, aerobic, Gram-stainnegative, with no flagellation and possessed MK-6 as the predominant respiratory quinone. All strains were positive for the hydrolysis of starch and activities of alkaline phosphatase and leucine arylamidase, but negative for the fermentation of D-glucose, the hydrolysis of DNA, the production of indole and H 2 S, and activities of nitrate reduction, urease, arginine dihydrolase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. +, Positive; 2, negative; W, weakly positive; ND, no data. 
